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(54) ACTIVE MATRIX DISPLAY HAVING HIGH CONTRAST VALUE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an active matrix 
display containing a liquid crystal mixture that can attain a 
high maximum transmittance, a high contrast, and a threshold 
voltage constant in a wide temperature range, has an I-N*- 

SmC* phase sequence, a specified spontaneous polarization y-< j— ^ 

value in the drive temperature range, and a specified pitch at ^^~'^;^^\y^\^/^ 

least one temperature in a nematic or cholesteric phase, and II 

contains a plurality of specified compounds. 

SOLUTION: An active matrix display containing a chiral 

smectic liquid crystal mixture, wherein the liquid crystal 

mixture has an I-N*-SmC* phase sequence, a spontaneous k«-^y«-( ^ / "'{^ (^^--v^fT 
polarization value <40n C/cm2 at the drive temperature v- ^ 

range, and a pitch >10 /xm at least one temperature in a 
nematic or cholesteric phase and contains at least one 
compound selected from each of at least two of groups I, II, 

and III of substances and 0.1-50 wt.%, based on the liquid ^'^'*^^''M'*}XrA''^'*7^^^^ 

crystal mixture, at least one compound selected from group IV 

IV of substances. 
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<DmBM-^^ii\ i-N" -smc* (Dmmn. wms 

JSEIBHT'<4 0 n C/cm2 cDg^:^»a*5j;t;^^-TT- 




R— yM C 



* (A) . (B) *3<tt>' (C) 0^-5<r)'>^< i:fe2ffl<7D 




B 



(A) 




D V- ZK E )— Y4-R 




rS—yLV F 



K V-yS-R* 



(B) 



(C) 



r«'-m'»<.a".m'V-a"-m'V{m'*-a'*).-(m"-a"v^»-r^' 



R' . R2 . R3 . R" . R5 , R6 li^ ^n^nffls 

-0-ti:d;OS^i^x.?,nTi/^Tt J:<. fedcOV 
•^/ct± Hi<D-C H2- -C = C-^/ct±-S i 
(CH3 ) 2 -{C<fct)B^g5^e.nTt^T«,J;<s 

s:(Dai^ic#ffi-rs 1 fflsfc{±2fflj-;<±'07K^is^«. 

t4^g!-ri.c:i:(±T'#-r. *5j:t;^«-a-fc. r' , r^ 
$/ct±R3 , R" $fct±R5 . R6 (D 1 fao^A^^n-?-' 

* . Ys . y6 ^n^'nfflstcfflijLT. -0-. 

-OC (=0) -C (=0) -oc ( = o) 

o-^rcitmrn^r-^*) ; z' -oc (=o) 

fcti-C C=0) O-T'feO ; 
cm 2] 



$fc(iB^Si:UT lf@OF^W-r§) > tfU 
^f^i/-2, 5-i^^)]y (.CCDMii. *Bg|t?fe^*\ 
$ fc «BMa i: LT HBO F^W-rs) -efctJ : 
efts] 



30 




T?^^:^^-!, 4-i>V;l/ (CCDStt. *B^T' 
S/c^±S^Si:LT 1 IS. 2fa$fc«3fiOF 

t) ; 

[ft 4] 




tt, — A-i^-^JV (.C<omit. *«^T' 
*B^T'fe « *\ $ fcfiBSia i: L T 1 fgcD F ^WT 



50 



-<I>- 
-<I>- 
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-1,4 ; 
[ft 5] 

ifflcDF^&wr^) . try^s>'>-2, 5-v^-r;i/ (^i 

^W-r^) TfeO. fcfcU. ^F. G. KcOlfflti. ± 

a) ym-V&^f^K ^fcltikmJM^Z-l 2ffl^*-r^ 

CH2 -a^fcii|^igbTl^:^l/^2{@C>-CH2 -S 
-OC (=0) - (0=) C-0-. -S i 
(CH3 ) 2 -Sfctiv^^^D^n/^v- 1 , 2->^-r;l/ 

•r^ lM^fct±2mx±'07k^Jf^?ti. FtcJ:DB^^- 
:&(/^2 — 4ffl(D-CH2 -Sti. -0-. -OC ( = 

O) -Sfcti- (0=) c-o-icj:^m^m^^tix 

O^T^><t<. Sfc^^^«I^?Og^SO 1 -C 
H3 . -CF3 . -OCH3 . -CH3 . C K F. C 
NSfc^i-OC Fa T'fe^) cO-gPT^D. SfctiCtO 

IfflO-CHz -S$fcti:^i$LT(.^:^l^2{B<0-CH 
2 -ati. -0-(ci:t)M^m?>nT(/^T^3<t<. ^ 
fctiHB<0-CH2 -St±. -OC (=0) 

(0=) C-O-(cJ:0H#^^^nTi/^T^>J:l^) cO 
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ini. m^^r^$>^ : a^^ a^^ a'^ a'H±. 

^'nfflS(C?fij5:LT. 1, 4-7x:::l^> (ccoati. 
*B^T'fe§*\ $fctiKj^ai:LTlfBSfcti:2fBO 

FS/ctiC 1 ^*-r^) . 1, 3-77x-U> (clcOS 

fflOF$/ctiCN^*-r^) . i/^o-\4^5/- 1 -x:/ 
y/) -1, 4-s>V;K 1 -77;l/;tP>^i7n^:^>/- 1 -X 
>— 1 , 4— >'i7U'^4^>/— 2— x^— 1 , 4 
-v^-Y^K 2-:t^y>'i^n^4^'9->- 1 , 4->^-f 
2 -i/i7D'-N:^^-tr>- 1 -;t>-3, 6-v^^;b. 
1 -T;!/^^;!/- 1 -v'^ix^n^^^ltv- 1 , 4-v^^ 

if->^n [2. 2. 2] 4-v^-r 
;K Xlfn [4, 5] ^i:3Zy-2. 8->^-Y;k Xlfn 
[5, 5] 9-s>V;K ^^^V- 

2, 5->>V;l/. •:^>^^?U>'-2, 6-i>V;L/ 
*g^Tfe^:6\ S/ctiM^»fcLTlfi^fcti2 

20 MC)F$/ct±CN*W-ri») . tfU^S^V-2, 5->^ 

IfflcOF^W-r^) . eU>>V-2, 5->>V;b (ceo 

i^T$>^7b\ ^fctiB^S^bTiffl«?:>F^Wr^) . 

ti°u^>^>'-3, 6->^v;i/> 4^yyv-2, 6->>v 

;K 4^yu:/-3, 7->>V;K -ry4^yy:^-3, 7 r-- ; 

-2, 6->>V;K 1, 3-v^^^+^>-2. 5->>V 

30 ;K ^;i-yx>'-2, 4->>V;l/. ^.#7x>-2, 5 . . 
->^-r;K 1, 3-^Ty-;i/-2, -4->>V;K i, 

3, 5-s>V;K <yX^7y— ;l/-2, . 6-v'V;l' 

$i^c(i2#w±^7)F*wr^) . -^vx^ry-;!/- 

2, ^-Zy^)\y (CCDSti. *B^'T?S^:^\ ^fctiB 
^S^LT lffl^/cti2fflt<±cOF^*-r^) . 1, 

3, 4-^7'v^7y— ;l/-2, 5->>V;K tf'-^Uv^:/ 

LT. M^f^-a. -OC (=0) - (0=) c-o 
-OCH2 -CH2 -0-. -CH2 CH 

2 - (CH2 ) 4 -^/ct±-c=c-*r^fet) ; 

wHt. ^ti'etimmc'&iLi.x. -oc (= 

O) - (0=) C-0-. -OCH2 -CH2 
-O-afcti^^g^Tfet) ; a. b. c. dfr±. 

(a + b + c+d) <3X$>V. ^fc (-A^ -M 

* -) It. m'M'T^m^if^ox&^m'^. mm^x& 

50 §0 
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imnmz^ mmm^miiK mnm- (a) *3j;t; (o 

(B) *3j;tf (C) 1 aA^5.(D'>^< 

1 m<Dit^m^^m-r^. tmm i $fct± 2 tciaiccoT' 

5 ] < i: 2 a®S A 2 a 

-r-f y^vh'J >yi^X-rVX7'U-i' : 
[ft 6] 

R'-O-^V-^^O-R' A2a 

^if^ R' *3J;t;R2 cf<7)W*/g?cD-&stJi. 4 — 2 2 
[!i*JS6] )^B^Bil-&1%>?3\ ^^H^ (B) f)^eb(Dit-^^ 

feitfRs fej:t;R* ^(Dmmm^(o-ai\-t>\ 1 0—2 
OT'fe^s laofk-^^feitfl^KP (C) 

2. S-S^l'yl/T'feO. R5 *^R^I1?4~1 O{0^# 

ffl^w-r^7;b^;i'K-efe^s i: 1 1 m<o\t-^m 

x-i-xy Wo 

CWS<3S 7 ] If 5}<«1 ~'6 £0l/^■m7bHi:tH«<^)Z ^'■f•-f 
:/v h U >y x-r -1- X 7° Wo 

[000 1] 

fil^*-r ^7 ^-rf :7V h y -y ^/xx-r XT' WtcM-r 

[0 0 0 2] 

0 0 0J^^±. ffivWS (> 2 0 O c d/m2 ) . iffv^rr 
h (> 1 0 0 : 1 ) . ;*;#t,^7 WAJrt (> 6 
OHz) . iiJSOfeg^ Ol 6 5U:t^') . ±^t^^m 
7*— V-yh (>4 0cm) . 'P^f^^Mtimm^^lffA 
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X^VX (Personal Degital Assistants) . -r-rX^^h 

.y T'^^- ^ ^(73^15 T'^gffl ^nr S X U - > 

^MfgLfco 

[0 0 0 3] c:n?>^^:^±^ stn (x— ^y-cx 

v-f-r-y^') . AM-TN (7^x-i-yvhU-y^7X- 
taCn^-vf-i-'y^) ^ AM- I PS (T^'-r-t-yvh 
U-y^'X — <Z/ -fXy—Z/ X-<'>y^>'^7") :fe<J;t/AM 

-MVA (Zi'x-i':/^ h U >y ^'X-mtiHlnl^nfcv 

SI^Wf^SKcP^^^nrv^^ (^Jx.a\ T.Tsukuda, 
TFT/LCD: Liquid Crystal Displays Addressed by Thin- 
Film Transistors, Gordon and Breach. 1996, ISBN, 2-919 
875-01-9. itf c:<DWf*&T-?lffl?nTV^§i<:S^ : SI 
D Symposium, 1997, ISSN-0097-966X . *3 JcO^'COWt^ 

T'?iffl?nTv^.sS:SK#8g) o $?.{c$fc. PDP {-f 

^X°T • -< TslfV-^ ' ;\^(^)V) (plasma display pane 
I). PALC (yvXv • 7 Fl^Xffi^) (plasma addr 
essed I i quid crystal) . ELD (xU'^r ^ d • 
20 -tzy h ' T^-f ^'^U-^) (electroluminescent displa 

y). FED (^lljKtHx-i'XT'W) (field emission 
d i sp I ay) ^ EcDUm^mif^ Ctii'^X't. cn^(D&.m 

n^fc. ±tHs I Dm^mxmmt^nxi^^^o 

[0 0 0 4] i'^—i^ (Clark) :j3J: tf^ *;KLag 
erwall) (^^^S^s^ 4,367 924) li. ^micm^^-t:;VX 

( rfeCn^Vx^-'y^j ) -tr/WcJti^LT. 100 0 

^^(switchlng element) Sfcf±S^^?:^'5?#e>n5 C 
iO i:^|iEH^-r5Ci::«)^-e^/c (.m^iS. EP-A 0 032 362# 

ffiiiLTI/^^i:Vv.5P||{cJ:-:,Ts F L CiiS^WfC. 
Hi^lfa. — ^— fflr^-TXy W. T V-t-y h:*Hcoffi^ 
^^•l^fCjSLTfeO. 1 9 9 5^5.^*->e4^-lry>' 

(canon) fc J; t) B*B-pag^^nTl/^-5^-^?— tcJ: •? 

[0 0 0 5] a«7t¥ai5a*fcti^^7t¥g|5p°B{C F L C 
^ffiffl-rstcti, <««4SBlflI^n/-c:$fct±^m®X^i^-r 

ilS14X ^ ^ -7" -y ^ ffl^Pfg ^ ?. H e. 

sR^n^o a$n.^fflt±. /2;i/^i&{'piEH^*-r^-r-i'x 

50 [0 0 0 6] Zi^X'fT/VhU yi'Xf'i'yai^'r (A 
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ML CD) t^-^n^i^micisi^^xa. nmmitinonst 

ructured) Mm^Mn. 7 i"r f h U -y ^X»tgi: 

fMi^fcM^^nTI/^S m^li. T.Tsukuda, TFT/LCD: 
Liquid Crystal Displays Addressed by Thin-Film Tra 
nsistors, Gordon and Breach, 1996, ISBN, 2-919875-01- JO 
9. feJ;tfil®TiK?I^T-§lffl?nTI/>S5:i!K#Bg) o 
[0 0 0 7] Ti'x-f yvM) •yi'XL CDl±a#, T 

N (fecn^vx-r-y ^) . ECB (M^Mmhtzmm 
ifx) . VA (SMiqj) Sfctii PS 

(Ol^^CDmjz^Xl^ii. nm^V!:'f:tmt} (video capa 
bility) . -r^tJ-^^-Vx-r-y ^jiSSOaiafCjlV^jJSS: 20 

<W.^m7^'fX-fly^t)\ 0!l^tfWO 97/12355 . Ferroele 
ctrics 1996, 179, 141 —152, S/itt w. J. A. M. Hartmann 
(IEEE Trans. Electron, Devices, 1989, 36(9: Pt. 1), 1895 
~9 , 43<fctfiiS:. Eindhoven, The Netherlands, 1990) 

[0 0 0 8] /N— h v'XHarttnann)^. StA/ifa^-T 

^'pfsm^m^^-r Arabic. m^-MWu-^nrzM^^ii 
^?|JfflLTt/^s7b\ -h(Nito)ti«. mm-hmmh^> so 

iSt>«JE^fflt/^TgB|S]^nTl^§, m^^FLCJgJS^ 
^i^LTI/^-S (Journal of the SID, 1/2, 1993, 163—169 
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6 5M. 06) . fj^crgfec-seisaji^ti. 2ffl<o¥ 

fT<l?t«0JgJ1^0 5 0%{ciS^^V\ •r'7^^(Terada) 
mit. #^^F L CJg||^^i^L/c(Applied Physics C 
onference. 1999fip 3^28Bx B^M. Abstract N 

0. 28p-V-8)o b^^L^A^e,^ c:n?.CDT'^'X:7''L-l't±. 

Co 0 0 9] 

Wr^T^^x-f T'V h U -y ^'X?^b^t'-i' 

Co 0 1 0] 

c^ffl^^j*-r^fcJ6cD¥is] ^(Dmmii\ i-n* - 

^^3-5. 2 ficD3SMfl7l£1SF^tcBBM?nfc F L C t'-i' X 

mi^mt^m^m^m7i.tz.i]^'7)V7,:/- ^t-^ -y ^r^' 

afiScsn^o f^eoT. *fgB^{i. f^H^ari-^i^iTb^ i-n 

* - S mC* fflSe^lJ. l!lfPfifiiSffl{i:*5t,^T> 4 O n C 
1 0 /imcDkf.-y^^WL. (A) . (B) m 

.to* (c) (D^i>*< fct 2a(D^n^n*^^<?5ii>^< 
1. 1 a<^)ft^i^*#WL. jb^oi^siP (D) ti^tb(D\m 

$fct± 2 miJL±.<D\t-^m^m^mm.-^m^m':5^ 0 . 1 ~ 

5 0afi%<OMT'^W-rS;?7-<^>'L'X;><d'T--i' -y^?gS 

m-^m^^mt sz^'x-rT^vhUy^xx-j-xyu-i' 
*M«-rs : 
Co 0 1 1 ] 

C{t7] 
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B ) — Y-R^ 



(A) 



(B) 



(Q 



Co 0 1 2] . R2 , R3 , R4 ^ R5 ^ 

#ffi*r^ 1 fflo- c H2 ~m^rcmm^(Dmmi.ri^^ 

^l^2fflO-CH2 -a^i. -0-tci:Da#i^^?>n 
-c^c-^tcii-s i (CH3 ) 2 

Zf^m^lc. R1 . R2 ^TcltR^ . R* ^/ct±R5 . 

R6 (7)— :)0*^7(j^^n^^n. 7j<^T^S^^:^;6^T^ ; Y 

1 Y2 , Y3 . Y4 -YS'^- Y6 ^n^enrnmc 

ffiV^bT. -OC (=0) -C (=0) O 

-OC (=0) o-^/cJ±mS'&T^fe*? ; i±. 

-OC (=0) -Sfcti-C (-0) O-T^O ; 
[0 0 13] 

[its] 



4^0 



ti. >^aL:i.U>-l, 4->>V;b (eicoSti. T^Bi^T 
^) . tfU>>V-2, 5->>V;b (COati, 

^V:/-2, 5->^-f;i/ ^B^T'fe'S^v 
Co 0 1 4] 

C{t9] 50 



(D) 



fe>i>7b\ ^/c^i:H^ai:br 1 ffl. 2f@afcii3ffl<^ F 
*B«T*^^?b\ SfctiB^S^ LT 1 fflO F ^WT 

^v^V-2, 5-v^V;i/ (ccosti. 



Co 0 1 5] 
Cfki 0] 

' -<I>- 

-1, 4 ->>V;l/^/c:ti::^;l/h-:::^:7;l/^n:7ji — U> 

- 1 , 4 ->>V;b'efet) ; 

Co 0 1 6] 

Cft 1 1 ] 
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$/ct±Si^»i: LT 1 {fflcD F 
[00 1 7] R^K R2Ui. ^n^^nfflSWfijxLT. 

a) 7K«Tfe^7b\ ^fcirtmmm^z-i 2M^wr^ 

CHz -aS/c:tipgbTV>:^l/^2{B(D-CH2 -S 
ti:. -OC (=0) - (0=) C-0-. -S i 
(CH3 ) 2 -^rcl±zyi7aya/Vy- I , z-zy-^jV 

lffl^fcti2ffla±cD7i<^I^?ti:. FlcXK^m^^ 

-CH2 -a^fctiRjgbTV^55:^/^2 — 4fflcD-C H2 
-Sti. -0-. -OC ( = 0) -^tclt- (0=) C 

m.^<Dm^^(D 1 m^±\ -CHa . -CFs . -OCH 
3 . -CH3 . C K F. CN$/ct±-OC Fa 

a^v^p^ (co^ft^^c^ft-r^ 1 fflio-c H2 -s^ 

/cti:|^g^bTl^iS:l^2{@cO-CH2-at±. -0-(Cj; 
!5B^^^e)nTl/^Tt J:<. a/c:t±H@cD-CH2 - 
-OC (=0) -Sfcti- (0 = ) C-O-tcJ: 

coo 1 8] fcfcU b) T^«$nTl/^^at±. 

'Hi^ mm^x&v ; a^^ A^n*. 

^tlfflSJc^ffijzLT. 1, 4-:7x::iUV (Ctoati. 
F^fc^iC 1 ^^-r^) . 1, 3-7x:=-U> (CcoS 



(7) ^fFfa2 0 0 1 -8 1 4 6 6 

72 

ffflcDFS/ctiCN^Wr^) . v'i^n-^^^i/- 1 -xv 
-1, 4-s^-i';l/. 1 — :7;l/:tn>'i^n'^4^->— 1 -X 
v-l, 4-^/-f;k >^i7n--s4^>'-2-ai>- 1 , 4 
-v^-Y/W 2 -;i-^VS/^7 0-^4^-9- 1 , 4-S>V 
;K 2 -v'i^u^^^^-feV- 1 -;r>'-3, 6->^V;i/. 
1 1 -i/^i^^n^^^itv- l , 4 -s^-T 

;K tfv^i^u [2. 2. 2] ;i-^^V-l, 4-:>^^ 
;K Xtfn [4, 5] T^t)Zy-2, 8-s>V;K Xl^n 
if) [5, 53 ^>x;^>-3, 9-v^V;K -f>^^>- 
2. 5->^-r;K ■?-:7^u>^-2, e-s^-Y;!/ (ii<D» 
7SB^Tfe^*\ ^/ctiB^Si:LTlfHSfcti2 

iffloF^^-r^) . 

^) . i£^-::^V-2, 5-v^V;b (ccDg^i. ^Bi^T 
^fc:t±a^S^bTlffl<DF^#t-^) . IfU 

^^^v^V-3, 6->>V;K ^yuv-2, 6-v^V;K 

4^yy>'-3, 7->>v;K -ry^yuv-3, 7->>^ 

2, 6-s;^-Y;K 1, 3->^:t^1fV— 2; 5->>V 
;K ^:^yxV"2, 4->>V;K 9^^yx>'-2, 5 

->>V;W 1, 3-^zy— ;l/-2, 4->>V;K i, 

3-^zy— ;i/-2, 5->>-r;K ^y^^ty— 

3, 5-i^-f;K ^vX^7y--;i/-2, 6-s^-f;l/ 

^fcti2m:>(±^oF^:fi-r^) . ^zyx^T:/—)\^- 

^a^bTl{iS/c:ti:2f@ti±<0F^*-r^K 1, 

3, 4 -^7v>^zy— 2, 5~>>V;l/. tf^U>^^> 
-1,4 ->^'<;l/^./ctitf--^'^>^>^- 1 4 ->>V;l/'e 

[0 0 2 0] \£Vi^>-2, iCCOMli. * 

B^T^^fe^??)\ ^fctiK^a^bT iMOF^Wr 
^) . lf-^>^>-2, S-v^-r;!/ ((l(Dmi±. *B»T- 

fe:s3()\ sfctiB^atbTifflcDF^w-r^) . tru 

^s^>-3» 6->^-r;i/. ^yu>-2, 6->^-f/K 
4^yy>-3, 7-v^-r;b. -ry4^yuv-3, 7-s^ 

-r;K ^•:^yu>-2, 6->^-f;l/. ^^y^^itUV- 

2, 6-i^-r;K 1, 3->^::^^'9->-2, 5->^-r 
;K ^:^yx>'-2, 4~v^^;K ^^yxV-2, 5 

1, 3-9^Ty— ;l/-2, 4->^-Y;K i, 
3-9^7y-;i/-2, -fy^^ity— 

3, 5-'>V;W -<>X^7y-7l/-2, 6-'>V;b 
(eioati. *B^Tfe^;^\ SfctiB^a^bTliH 

$fcti2m;(±^oF^*-r^) . -<>xf-7y-;i/- 

2, 5~>^^;l/ (CcDati> *B^T'^^*\ ^fclrtm 
50 ^ai:bTHI$fcti2fHt(±<0F«:«-r^) . 1, 
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3 , A-^7i^TV—)\^-2, 5 - Z^-< ;K tT-^ V > 
-I, A-i/-()\/^rzl,i.\:i^'7i/Z/-\ , A-i^^JlT' 
; 

[0 0 2 1] M'*. M'n±. ^n^nffis 

fcJSjxLT. -OC (=0) - (0=) C 

-0-. -OCH2 -CH2 -0-. -CH2 CH 

2 - (CH2 ) 4 -sfcii-c = c--efeD ; 
M^K M'n±. ^n^nasfc^jiLT, -oc (= 

O) - (0=) C-0-. -OCH2 -CH2 
-0-$fc(±#|g-a-T-SD : a. b, c. dt±, JO 

(a + b + c+d) ^Sr^&ty. (-A" -M 

-) ffl^-r§t§^*^o-e^§^^. mm-^X'^, 

■So (D) tt. 0~3 0Sa%. m^O. 0 5 — 2 

[0022] CCT'. fcJ;t>*$fcTIHteig{cfe(,^T. 2 

^^^;L'i'>'i(markush) ^cO— gP^Jf^t" S 2 {ffi 

^fcl 0 — 5 0°CCDXl|&^{cM^-r§SiSi5Htc*3 
tife/h*<. »*L<{±5a[J;f3t/h^<. 

[0 0 2 3] rffiStCffijiLTj cDfflffi«. t25E?nT iO 

mi^t^^^ *^iJ'S:*BBe?iJ I -N* -Sc' (cmi^ 
fc. I -N-C-et«tD?n«) $^t/^SmA*ilBH 

* ^ . fcfci^c (ommn 2 K orasiEH^s ^ s c 1 1± 

[0 0 2 4] *^trv^XigT's 2 tJj©iai6lJg(0— 7^ 
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J4 

ff*g*^i|s^fc J; mi-&t(©wf ij*ffl^ic«. Ti^'r^y-^ 

CFX^^T'-i' •y^'T'VXT'W^MtgWfca^Sn^o 

ccz\ rf^-fxyU'Tj Slit. ^ 

SS. 7KPX:^^fecfctfffl^fcM15^*<. fee>»*5a« 

o^^T'-f X w $ re t±igi!i*TF^««-r s t o -r 

[0 0 2 5] mc. :^mmmr'i^m-^tixi^^^iy<Dti. 

D. M.Walbs{CJ;»3 Science 270,250—251(19 
95) mfcit http://WWW. displaytech. com. tclBtg^nT 
l/^5<t'5t. 2*ScoafiCD— 7a*\ IC^-y:7°(IC = 

'r>'OJgSI<D?gS^*mTV^.5;?7-r-7;l/X^ i'T^^' -y 
T ^ 7^ :r V h y <y X -r -1- X y W J: o T^fig^ 

[002 6] *BaiB»T'<Iffl^nT(/^St®i;LT. 

oxv u^'^j— micotEH>&.#.«-r§o s s F L 
x:/U"i't±. ^^6g{c^^#{c*gii-r§2a(DSS*T-v 

lcj;::S,'f^ 7.-:f\y^ict-oXmmX'it^\^^o 

'mt. wMmi<^<ik'mxh^ (.m^ii. de-a iqs 57 352 
mm) o 

[002 7] *f8H^{cttev^. !j^KS¥ (A) . (B) fc<t 

t>* (c) i:t 2 fflA^e.^n^natR2nsii>=s: 
< 1 atDft^^a^feia'iaKs^ (D) *^e,ss?^ns 
1 a$fc« 2 aui±©{b#i%i^-&wr«?K^fM^i^^ffl 

i/^5c:i:{cj;oT. ^Siimttx^^^^^x^-^y^ffiA^/^i/^S 

aiBHtc t3fc 0 g^T'fe^ 7 x-Y h y y X x-i- 
xT^p-i'^ttsiifc^^-^ir^citTb^mui^nfco 
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X. m-t^comimmt. ^Mm (a) . cb) . 

(D) $fct± (A) . (C) . (D) mrctt (B) . 
(C) . (D) *^?.0'>^< tfc lacDfb^^^tCfe^o 



O— 



[0 0 2 8] mmm (a) (Diff-mit-^mtt. Tt^mcm 
s-rs : 




-N 




F F 




[0 0 2 9] mm.m (B) ©iffjift^tt, TfBSfcffl ^ Lit 131 





A2 



A3 



Bl 



B2 



[0 0 3 0] 




r'—yS- 




=\ >=\ ,o 




\ // \ // 



[{fcl 4] 



B3 



B4 



B5 
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(10) 0 0 1 -8 1 4 6 6 

J7 IS 
F 




B6 

F 




B7 



B8 



B9 



[0 0 3 1] Y3 fcj;tfY4 ^n^enmB. so ^(ops'mit'&mi. ym^icmmT^ : 




CI 

(Sfti. SFti. }£V^iy>-2, 5->>V;bS/cti:tf ^- [0 0 3 2] 
3, G-v^-r^l/T'fe^) . ^ 




C2 

(^^. mci^t. \£V^iyiy~2, 5-v^-f;bSfct±If [0 0 3 3] 

Viyy'-z. 5-v^V;L/$fcti2-:7;i/;tnif u [fki 7] 

3, B-v^-Y^l/T-fe^) . 
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20 



C3 



n^Jg'&^/cti-O-Tfe^) o !1^KS¥ (D) (Ditf&it 

[0 0 3 4] a) -C* H (F) - 

b) -C* H (F) -C* H (F) - 

c) -C* H (C 1 ) - 

d) -C* H (CH3 ) - 

e) -C H (C F3 ) - 

f) -::j-^->^V-2, 



*cn?»Oft'&Wcfel/^T. A^K A^^ A»U±jff 

;K 2, 3->^:7;l/^e-a:7x:=.UV- 1 , 4-i^-t';l/. 

;k 2-:7;l/:^ney 6-v^-r;K i/^n"^ 

^•9->-l, 4->>V;K 1 ~>'7/>'i7^'^:^t^>- 
l, 4->?>f;l/T-fe^o R20 7bVJ<^T*$>^«^. A 

[0 0 3 5] ^fSft^^sifcLT. rmit^mw^f^n 

^ : 

* 2(? [ft: 1 8 ] 





(Sfp. R» 4D.i:;[fR2 ftJc7)jK*l^?0'g-It^±. 1 4-- 



j:t;R3 :fe^r>^R4 ^(DmmiM^(o^m±. i 0—20 

[0 0 3 7] K 2. STat^^tl^ft-a- 

^(D^xmcitfm^sit^mt. Rs^^^^^jg? 4-1 o 



m (D) (Dm^»m^j:it'^mt. ^(da^k a'k 

A^K A''^(D\mti\ lfU^v^>'-2, 5~i^^J\y^rc 

;i/4^;i/ar'feoT. coatfjjc^ft-r^ 1 fflco- c H2 

-Sjb^ -OC (=0) -$/cti-C (=0) 

TI>:&1>) -CH2 -mif^. -0-tcJ:OS#^^e»n 
TfeD. S/clfa^/cti2{@0«aiS«-C- H (CH 

3 ) -jb^#ffi-r^fl:^?^Tfe^o 



^ [0 0 3 6] 
[ftl 9] 



B2a 



-2, 5-v'V;l/S/c^±tf U 2, 5-S>V;L'ST' 

SL<ti. (D) ti^ib<D \m^rcit2'mK±.<D\\L 

-^i^^^gPT'. 0. 1-1 5a»%oMT?$wr5 : s 
fe»*L<{±, jg^^^ti. mnm (d) ^-eoiasfc 

0. 2—1 2sa%©aT-$w-r-5o tdftia^ssBHtcts 

t^T. <20nC/cm2 <r)gfg^@<B%WrSig-&!|^ 
i^B^BtM^I^AV < 1 1 2 «<0^ A 2 a T'St) ? tl ^ 

[0 0 3 9] 
[ft 2 0] 



[0 0 3 8] 
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2J 



r1-i 




*5d:tjFR2 <Dmmm.^(D^mit. 1 4-22 

^(Dit'^^'VS>^Xs woffle. D:|oc];tf EOl fa:^^ 
7;l/:^n>^x::iU>- 1 , 4->>V;l/TfeD. , Y 

(c) t-^cDit^mx&^x. ^comm^^m^K 

— 1 2{@^^-r^7;i/4^;bST^^^^^75:< 1 a<^){l: 

[0 0 4 0] 



10 



20 



tlTt/^^. iEfplfllLQT— 1 2 0 (Hitachi Chemicals 
kkTb^?)) Xtf Vn— x^V^^ (2 5 0 0 r pm. 1 

2- (4— -v^i/;l/::i-4^>/:7i:::i;l/) - 5 

2- (4->^f';b^:^>'7x:::;I/) - 5 
-If U 

• ^- * 2 - (4 -T='i/;l/^4^>^7x::i;l/) ~ 5'^:t^^^;i/::t4^>^ 

2- (4-*i7^;i/:r^i/:7x-;l/) -s-::^-^^^;!/- 

2- (4 -^^>';l/;4-4^->:7i::i;b) - 5 i^^;!/- 
2- (4-T'>^;l/::d-^>'7ai::i;l/) -5-:^-^^;l/- 



22 



A2s 

o#) \cx,K>m^\.. mit.xK^mit-^'^ (2 3 or. 

-2 0-R* . 2mm. 1 IhJ. n-^— 

7 0 0 r p m. SlSii* 1 0 c m/#. D— "^^H 1 0 

cm) o CcD^lf V^'b/c;^^^XS^. ^ ev^^^Tuf^:^^ 

[0 0 4 1] ^<D? hCU^m^. -tr;b4^^c:23AL. :^ 
i/^T^fe-r. ^^£|itcj:!9^^v-r^^y^^^/c^±nux-ry 

Sub. :^i^'t^ci<D-tr;i/^. 2 K/5i^(0}^iPia«T% Sc 

* ffl (;^'l'^;l/Xp<^7'r^'yi7C) tBHtcfc^^-^ir^o 

ti. N/Sc* *if5^^?.T±2 K^?:)SJgiBH^^:*5l^T. 

^^:6^^^^;^-r^;bXp<i7-r^^yi7rSB^B?g'&Wi:. fflfi 
m^\/n* =9 5, 6 — 9 0. S^C^ScfcU'N* /S c 

* =79. 3 r. fecfctf Fft (T c = 3 0 °C : 10 
V/2 0V) 2 3. 6/2 5. 7*' ^W^T^ : 

[0 0 4 2] 



5% 



9% 



9 % 



[0 0 4 3] 



4- (5- F-ri/;l'-lf U ^S>V-2 --Y/W :7x:=.;V 

5- (4-^^;l/:t^i^*;l/>-p:^;l/:+^>^) -2- (4- 

4- (5-'>Vx>^;l/-tf y ^v^^^-2 — r;l/) :7x::i;l/ 

5- yf-;b-^:t>'x>-2-;^ F 

(S) -5-'rS/;l/-2- [4- (2 -37;1/;^-D7^->;1/) 



7. 5% 



7. 7 % 



5. 9% 



6. 5% 



1 0% 



1 0% 



1 6% 
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4- [2- (4 --N^>';i/>^x^;i/) -\^V ^zy:y~5- 

[00 4 4] 0 ui. ±mm\^m^icmo X c = 3 o °c 
(coit-^. 4 9. svizmm-r^) ic^^if^m^ym 
mm (T r%) £D«^B^^-ryv>^'rfe^o 

mz 

mi(Om^^V&^f)K 4- [2- (4 -^4^->;l/:7a: 

hOf^t>t)tc. 2- (4--N+>^;l/7x^ 70 

^^-r^m^mt. *B«^ffii/N* =93. 7-9 

1. 4°CfeJ:tfN* /S c* = 7 5. 2^C. 

(Tc = 30''C: 10V/20V) 22. 2/2 

5. 9^ ^*-r^o mzit^ ±mm^mmc'^^ T c ^ 
Co 0 4 5] ms 
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24 
4 % 



1 5% 

[0 0 4 8] ^J6 

rnKDM^^-rs^^ff^. 4- [2- (4 v^i>;V7x 

)\^if-^^y h (Di'itD D tc, ( 2 - :7;l/;?i-D - 4 --^^ 

:7x-;l/ 3 ' -:7;l/::j-n-4 ' 
zy-\£y :xl:::.?V- 4-t})\y^-^iy\y—h 1 5 %^'a#-r 
ffi$E^fiiI/N* =88. 1-86. 6°C 
fe<fca^N* /S c* =6 2. S't:. 43<i:tf^;l/hft (T 
c = 30"C:i0V/20V) 29. 9/31. T ^ 

^-r^o meit. ±fHM^^^tcf^^Tc = 3o°ctcfe 
^ Sffi/s (omm^^-r ^ V :7 T ^ o 

[0 0 4 9] CT7 

l?Ui (Oig-a-^^TPfe^A^ 4- [2- (4-^4=^i/;V:7x 



Wll ^Dig'a'^%t?fc;^:6^ 4- [2- ( 4 -^:*^->;l/:7 X 

-h^y 5--f;l/] 7x:^;b'>>7^^:^>';^ 20 

;l/.i-::^^>'l/-ha)ftt>?:)(c. 2- (4 '-yntf;i/-if 
:7x^;b-4 — - 5-:?^^9^;l/-b!U ^v^^v l 5 
%^#^-r tBtei^ffl I /N* -92. 6 - 
9 0- 4'C^J:r/N* /Sc* =6 6. 7 V. iS^Xf^ 
?Vh^ (T c = 3 O^C : 10 V/2 0 V) 2 5. 6/2 
7. r ^W-r^o 0 3^i. ±tHSiJSS^^cfie^ T c = 

3 o''ac^iff^mzym7^m<Dmm^^'r^^'yy'v& 

-So 

[0 0 4 6] P4 
fi^Jl O^M'&l^-efe^*^ 4~ [2- (4 --\^:^;l/>^x iO 

;b.i<4^->l/— hOf^t5t)(c. 2-:7;l/;?^a- (4-^>' 
^;l/7x-;l/) -6- (4 -y::^;l/>^x::i;l/) lfy>>V 

1 5%^^m't^m'Bmit. tBlE^fiH/N"^ =8 9. 

0 — 87. 2'CfectC5N* /Sc* =67. 4^. fei 
rJ=f-)Vhn (Tc = 30*'C: 10V/20V) 28/2 

9. 3^ ^m^^a m4it. ±$m^i&m^icv^o T c = 
3 o''acioif^mEExmmmo:>mts^^'rif'^yr*& 

[0 0 4 7] m5 40 

mi<Dm^mx^&^ti\ 4- [2- iA-^^iy)vy x. 

-ifU^s?>-5 — r;i/] y x,:=^)\^^>'ftiz/ti 
)]yS^i^U—V(Dm:>K^\c^ 2-77;l/:tn-3- (4- 
^^i/;l/:7x^;l/) -6- (4-;ti7^;l/:^4^>':7x:^ 

N* =9 1. 0 — 89. O^fecfctfN^/S C =6 

9. 7^C. :feJ:r/^;I/hft (T c = 3 or : 1 0 V/2 

ov) 2 9. 5/3 1° ^m^^o m^ht. ±%m\'&WL' 

^icmr> T c = 3 0\:iC:Btt^«ff/gJg^tOiaffi^^ 



— -If y 5--r;b] :7x:=-;l/'j7V'r;^7>';^ 

;I/.i<^>^U— hcDf^t?Otc, (2 4 

>^x-;l/ 4 '-^y^;l/5i*4^i/-lf >^x::i;b- 
4-;^;Vvi<:^^iyU-h 1 5%^^W-r^r^^W±. ffilc 
^fflI/N*=90. 0 — 8 8. 4 °C:feJ:t5N* /S c 
* =6 2. 9°C. :$6J:lf=^jVhn (Tc = 3 0°C: 10 
V/20V) 2 7. 2/2 8. 7'' ^*-r^oS7ti. 
±fHS'JS^^tcf^3 T c = 3 0rJCfe^^^mJE/JSi§* 

[0 0 5 0] grlj8 

mi(Dm^^r*&^f)\ 4- [2- (4 -^^->;b:7x 

:7x-;l/ 4 ' -:t^^;l/^^f>-t: >^x— 

^ffil/N* =8 9. 2 — 8 7. 2*'C*5j:t;N* /S c 
=6 3. 8°C. ^cJ;tJF^;l/hft (T c = 3 or : 10 
V/2 0V) 2 7. 4/2 8. 6' ^W^T^o 0 8 ti. 
itaffliJ^S^tcSf-p T c = 3 ortC^ott^WJE/ajg* 
cDliffl^^-r ^''■^ :7 T? ^ o 

[0 0 5 1 ] ^J9 
e^Jl cOtl'a«TfeS:^)V 4- [2- C4-^^iyjVyx. 
— -lfy^s^v-5 — (M :7x-;l/'i7VT';^7>;^7 
;i/>i-:4^i/L/->cof^t5t)tc. (2 -7;i/:^n- 4 

:7x^;l/ 4 ' -^^^;l/::?^4^>^-t::7x:=:;l/- 
4 -:^;l/.1->4=^->U— h 7. 5%*5J:t/2-:7;l/^n-3 
- (4-^y^;l/:7x:=:;l/) -6- (4 -y ::^;l/:7x — 
tfy>^y7. 5%:^-&*-r^rg^?ati. ffif^^ii i 

/N* =8 9. 0 — 8 7. 0r*5J:O*N* /S c* =6 
5. isXXf^)\/hn (Tc = 30*X:: lOV/2 

OV) 2 7. 6/2 8. 8** ^WT^o 09 ±1210 
^^SfcS^-^ T c = 3 OX^tCfett^SWE/SJi' 

[ssoffi»*ijiRa] 
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mn mi (Dm^Bm'^^(DT c = 3 o^cfcfett^wff 

[0 4] ^j4co?gB^0rM'&^OTc = 3O°CtCfe^t^fl:BE 
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[0 6] m6(Dm^Bm^^(DT c = 3ovKi5if^n& 

[0 7] 0lj7CO}t^rl'&1^OT c = 3 CCJcistt^^jE 
[0 8] fyijStOj^B^Brg'&^^OT c = 3 0°CJC«5tt^ttJE 
[0 9] i5!l9(D?g0^?m'&?^cDT c = 3 0Xlci3i,f^mf± 
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